Supplementary Notes
cycle.
We conducted an extra model experiment to investigate the timescale of atmospheric responses to SST fluctuated continuously with a fortnightly tidal cycle over the Seto Inland Sea. Although the numerical experiment with SST fixed in time has an advantage in that computations are conducted under many different atmospheric conditions (Methods), this experiment is not justified unless the experiment with SST varying in time provides similar results. The model experiment was forced by the synthesised SST S1 plus the SST fluctuations with a fortnightly tidal cycle ( Supplementary Fig. 2a ; tide run). The amplitude of the SST fluctuations with the fortnightly tidal cycle was equal to the differences in MODIS SST at spring and neap tides shown in Supplementary Fig 8a and b , respectively. Computations from 16 May to the end of August in 2012 were conducted in the present experiment. In addition to the tide run, an additional experiment was conducted using SST after removal of tidal fluctuations (no tide run; see blue dashed line in Supplementary Fig. 2a ) to compute synoptic-scale variations unrelated to SST varying by tides. All conditions of MM5V3 S2 , except SST over the Seto Inland Sea, and computation period are the same as those used in the three model experiments discussed in the text. Based on this model experiment, lag correlation coefficients between SST and meteorological properties (surface air temperature and wind speed after removal of those computed in the no tide run) have a peak at hour 0 ( Supplementary Fig. 2b ). Therefore, atmospheric responses in the local atmospheric boundary layer are completed within a few hours, at least during summer in the Seto Inland Sea.
Analysis in the coastal region
To investigate whether the fortnightly atmospheric tide spreads to surrounding coastal lands, we analysed hourly data on surface wind speed and air temperature at Automated The spring (neap) tides were defined as days just at the new/full (half) moon. The averages during the spring (neap) tides were computed using hourly data during each tide. Both the AMeDAS air temperature and wind data were band-pass filtered using a boxcar filter between 7 and 21 days for analysis with the fortnightly tidal cycle.
Two additional model experiments
We conducted two model experiments in addition to those described in the text and the experiment described in Supplementary Note 1. As described in the text, tide-induced SST anomalies increase when spring (neap) tides are defined as a single day just at the new/full (half) moon ( Supplementary Fig. 8 ). These additional experiments were conducted to examine the extreme case for tidal modulation of the lower-level atmosphere, and were forced by the synthesised SST S1 plus anomalies of MODIS SST at spring and neap tides as shown in Supplementary Fig. 8a and b, respectively. All conditions, except the Seto Inland Sea SST in the MM5V3 S2 , were the same as those used in the three model experiments discussed in the text. -
